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1. ODV version 4.6.0
2. ODV API

 beta available now
* to be released fall 2013 before mid-
term review



1. ODV version 4.6.0

New ODV collection format ODVCF6

* New INDEXED TEXT data type allowing efficient
handling of arbitrary length strings. This permits
extended meta variable support

* Per-station data history recording data origin and
data edit operations (included when copying or
exporting data)



Per-station data history

<]
|

% Ocean Data View - D:\rschlitz\data\importFormats\NODC\WODOS\NEW_WOD_COLLECTION

| File Collection View

—

013-08-28T09:21:10 rschlitz@GSYSM234-1  IMPORT (ADD) from D:/rschlitz/data/importFormats/NODC/WOD09/0SD05605.gz (2013-07-12T11:54:46)
2013-08-28T11:47:56 rschliz@GSYSM234-1 EDITFLAGS Temperature [°C] @ Depth [m] = {0:1 5:1 10:1 25:1 50:1 75:0 100:0 150:0 200:0 250:0} -> 1
2013-08-28T11:57:03 rschlitz@GSYSM234-1 EDITHEADER Originator's Cruise ->Xaver's Cruise Investigator ->NN, Xaver
2013-08-28T11:58:07 rschliz@GSYSM234-1 EDITDATA Temperature [°C] @ Depth [m] = {75:14.02} -> 14.02007
2013-08-28T11:58:34 rschlitz@GSYSM234-1 EDITFLAGS Temperature [°C] @ Depth [m] = {75:0} -> 1

2353
WOD09_US
6627056 (B)
52°W / 65.03°S
17 March 1964

Depth Range [m] [0 - 250]

Bot. Depth [m] 1000

OCL Cruise Number 11216
Originator's Cruise Xaver's Cruise
Originator's Station

Investigator NN, Xaver

Sample: 6 / 10

: Depth [m] 75

: Temperature [°C] 14.02
: Salinity [psu] 35.080
: Oxygen [ml/1]

: Phosphate [pmol/I]

: Silicate [pmol/I]
: Nitrate [pmol/I]
: Nitrite [pmol/I]
: pH
: Chlorophyll [pg/1]
: Plankton/Biomass
: Alkalinity [meg/I]
: NO2+NO3 [pmol/I]
: pCO2 [patm]
: tC02 [mmol/l]
16: Tritium [TU]
17: Helium [nM]
| L 18- A2ua roal
Isosurface Values
| | Longitude -52.000
Latitude -65.030
< ||Time [yr] 1964.208
’ 1T} ) Day of Year 77
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Ready | rw | | - [5221/ 5221: Defaultview =




Per-station data history in spreadsheet files

I

35
36
37

2
2

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

//<History>2013-08-28T709:21:10
WODes _us 536397 B

//<History>2013-08-28709:21:10
//<History>2013-08-28712:54:07
//<History>2013-08-28713:10:27
//<History>2013-09-22712:16:10
//<History>2013-09-22712:16:44

1210.00 © 9.2400 0 34.67900
1457 .00 © -9.2200 0 34.65300
1757.00 © -9.5800 © 2}
1784.00 © -90.5800 0 34.64900
1832.00 © -0.7400 0 34.63500
1869.00 © -90.7200 0 34.63900
rschlitz@GSYSM234-1 IMPORT (ADD) from D:/rschlitz/data/importFormats/NODC/WOD@9/0SD05704.gz (2!
1968-02-19 317.24200 -72.76700 2044 8037 0188 Xavers .00 e
10.00 © -1.5700 0 33.61400
24.00 0 -1.2600 0 34 .07500
49.00 o -1.7300 © 34.42400
73.00 © -1.7800 © 34.42900
98.00 0 -1.8000 0 34.43200
147.00 0O -1.8000 0 34 .43800
197.00 © -1.7700 © 34 .44400
297.00 0 -1.6900 © 34.46200
398.00 0O -1.3300 © 34 .49400
500.00 0O -0.6100 © 34 .56600
600.00 0 ©.1100 © 34.63300
702.00 0O 0.4200 0 34 .66600
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 867.00 © 4 0.4600 © 4 34.67600
rschlitz@GSYSM234-1 IMPORT (ADD) from D:/rschlitz/data/importFormats/NODC/WOD@9/0SD05704.g2 (21
rschlitz@GSYSM234-1 EDITHEADER Investigator ->Xaver </History>
rschlitz@GSYSM234-1 EDITHEADER all Investigator Xaverl->Xaver3 </History>
rschlitz@GSYSM234-1 EDITFLAGS Salinity [psu] @ Depth [m] = {B07:0} -> 1</History>
rschlitz@GSYSM234-1 EDITDATA Oxygen [ml1/1] @ Depth [m] = {147:7.09} -> 7.090004<¢/History>
rschlitz@GSYSM234-1 DELETEDATA Nitrate [IXmol/1] @ Depth [m] = {147:28.4}</History>

//<History>2013-89-22712:17:15

 Data block
* History block
//<History> .... </History>



Extended Metadata Support in ODV

Example: SOCAT v2 pCO, Data

[# Ocean Data View - Dirschlitz\data\odv\Ocean\pCOZ\SOCAT\v2.0\SOCAT-v2.0_ODVCFE\SOCAT-v2

5 |

File Collection View Import Export Tools Help

60°N

30°N

EQ

30°S

60°S

il

SOCAT v2.0

o

+ QDR e T

Hi

Station ID: 6064893

Accession N... 6064893
Cruise 33MW19940415
Station 6064893 (B)
Position 138.77°W [ 10.61°N
Date 23 May 1994
Time 07:59:00.000
Depth Range... [3_2d

m] 4569
Cruise Name ~ EQPACSpring94
Ship Name Malcolm Baldrige
PI(s) Rik wanninkhof
URL http://doi.pangaea.de/10.1594/PANGAEA.81...

1

-

»

Additional R... http://www.aoml.noaa.gov/ocd/gcc/rvbaldrig...
| Sam| _/
\[ 1: Depth [m] 5 1

2: Water Intake Depth [m] 5 ]!
3: Water Temperature [degC] 27.50 i |
4: Salinity [psu] 34.450 1
S: Water Temperature at Equilibrato... 27.60 1
6: Atmospheric Pressure [hPa] 1
7: Pressure at Equilibrator [hPa] 1014.72 1
8: WOA2005 Sea Surface Salinity [p... 34.446 it
9: NCEP/NCAR Sea Level Pressure [... 1014.00 il
10: ETOPO2 Depth [m] 4560 1
11: fCO2 (recomputed) [uatm] 357.15 1]
12: fCO2 SourcelD 1 1
13: Global View Marine Boundary Lay... 356.75 1

Isosurface Values

Longitude -138.770

Latitude 10.610

Time [yr] 1994.390

Day of Year 143

Ready

Canvas: 0.50 / 6.69

[Rw |

| - [10127694 / 10127694: Map_Allstations

Clicking on any one of
the more than 10
million stations
instantly shows

) cruise, ship and Pl
information.

Clicking on the blue
URLs brings up the
data description
documents in the
web browser




Extended Metadata Support in ODV

Example: CCHDO Data (courtesy J. Swift and S. Diggs)

E Ocean Data View - D:\rschlitz\data\odw\Ocean\CCHDO\odvcfe\CCHDO_as-of_2013-01-11

- .

File Collection View Import Export Tools Help

Station ID: 10782

Accession Number
Cruise
Station
Position
Date
Time
CTDPRS Range [D
m]
Comments
ort

Sample: 1/ 36

1: CTDPRS [DBAR]

2: CTOTMP [ITS-90]
3: CTDSAL [PS5-78)
4: SALNTY [PSS-78]
5: OXYGEN [UMOL/KG]
6: OXYGEN [UMOL/]
7: OXYGEN [ML/L)

8: PHSPHT [UMOL/KG)
9: PHSPHT [UMOL/L]
10: SILCAT [UMOL/KG]
11: SILCAT [UMOL/L]
12: NITRAT [UMOL/KG)
13: NITRAT [UMOL/L]
14: NITRIT [UMOL/KG]
15: NH4 [UMOL/KG]
16: CFC-11 [PMOL/KG]
17: CFC-12 [PMOL/KG]
18: CCL4 [PMOL/KG]
19: CFC113 [PMOL/KG]
20 CEC-11 TPMALT

10782

A165_33R0200501

100 (B)

25°W { 12.496°S
15 February 2005

11:08
_5761]
5389

alés_2005a_|

hyl.tdt

alés_2005ado.pdf

2
27.66
36.735
36.735
199

0.0

1.605
1.042
1.359
0.119

Isosurface Values

Longitude
Latitude
Time [yr]

» Day of Year

Map: 84.4°W f 40.5°N

[Rw]

| - [37911 / 37911: Defaultview

'] 65.2005a_hylmt = |

1 AW

clickable links

1652005 7y1.00

C1aWI £30DV 03 Data O Documents £ elournals C Madia C1 Shops C3 Softwase C1 Travel

inal/2011

© i [ fley/Dyrschlity/datafodv/Ocean/CCHDO odwel6/CCHDO as-0f_2013-01-11 Dataymiscycomments/al6: 77 @ =

» [ Waitere Lesazsichen

08.25 carbon cherys/original hyl.cav

eader from _hy1.csv file

" a16s_2005ado,pdf x| _— n
C M [ filey//Dyrschlitz/data/odv/Ocean/CCHDO/odvcf6/CCHDO_as-of_2013-01-11.Data/misc/cruise_re| Q @)
ODV (I Data (1 Documents (J eJournals (J Media CJ Shops (1 Software CJ Travel

-

» [ Weitere Lesezeichen

Cruise report: A16S_2005A

(Updated 02 NOV 2005)
W MWW W )
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Cruise Summary Information

'WOCE section designation | A16S_2005a
Expedition designation (ExpoCode) | 33R0200501

Co-Chief Scientists

Dr. Rik Wanninkhof / NOAA / AMOL
Dr. Seott Doney / WHOIL

Dates | 2005 JAN 11 - 2005 FEB 24

Ship | R/V RONALD H_ BROWN

Ports of call | Punta Arenas, Chile - Fortaleza, Brazil

Station geographic boundaries | 36° 22.98° W
60°0

2°2001'S
24°59.71"'W
94'S

Stations | 121

12 ARGOS floats,

Floats and drifers deployed | |7 foo % TR

Moorings deployed or recovered | 0

Dr. Rik Wanninkhof / NOAA / AMOL

4301 Rickenbacker Causeway » Miami, FL » 331491046 + USA
TEL: 305-361-4379 « FAX: 305-361-4582 « EMAIL: wanninkhofiaoml.noaa.gov

Dr. Scott Doney / WHOI + Dept. of Marine Chemistry and Geochemisiry, MS #25

Woods Hole, MA +02543-1543 « USA

TEL: +1-508-289-3776 « FAX: +1-508-457-2193 « EMAIL: sdoney@whoi.edu




Extended Metadata Support in ODV

Example: Sea-Bird .cnv Data

Header from .cnv file containing additional metadata

Ocean Data View - =
Collection View Import Export Tools Help
b » | station : 22

Accession Number 22

Cruise ARKXXVIV3

Station 2351 (C)

Pasition 60.666°E / 83.923°N

Date 13 August 2012

Time 09:27:34.000

P nge

Depth [m]

Comments d235-01.b¢

sa
1: Pressure, Digiquartz [db] 10 1
2: Temperature [ITS-90, deg €] -1.41 i
3: Temperature, 2 [IT5-00, deg C] -1.42 1
4: Conductivity [mS/cm) 26.05 1

=|| 5:Conductiity, 2 [mS/cm] 25.98 1

6: Salinity [PSU] 32545 1
7: Salinity, 2 [PSU] 32.460 1
8: Scan Count 8373 1
9: Altimeter [m] 98.46 1
10: Oxygen, SBE 43 [ml/1] 841 1
11: Fluorescence, Wetlab ECO-A... 0.16 1
12: Beam Transmission, Chelsea/... 93.96 1
13: Voltage 0 4.92 1
14: Voltage 1 0.00 1
15: Voltage 2 0.03 i
16: Voltage 3 4.54 1
17: Voltage 4 266 1
18: Voltage 6 3.38 ;]
19: Voltage 7 3.45 1
20: number of scans per bin 1 1

Isosurface Values

Longitude 60.666

Latitude 83.923

Time [yr) 2012.616

7| by of vear 226
[ - Ts6/86: o

* Software Version Seasave V 7.1%
* Temperature SN

* Conductivity SN = 1188

* Number of Bytas Per Scan = 37
* Number of age Words = 4

* System Upload Time = Aug 12 2012 1
+ NMEA Latitude = 83 59.35 N

TR UTC (Time) = Aug 1 .
= Append to EV

~+ Station/Cast: 234-1
nquan = 21

Prassure, Digiquarez
‘emperature [ITS-50,

# name cims/om: Conductivity
# nam nity [PSU]

# name nity, 2 (Psu]
# name scan: Scan Count

# name ltM: Altimeter [m]

# name 8DecXOML/L: Oxygen, SBE 43
# name 10 =

Beam Transmission,

veoltage 0
voltage 1

..
p
i

”
i
58
oh
.

:\CTD\ARK-XXVII-3\conf2\raw\234-1.hex

~ Number of Scans Averaged by the Deck

Temperature, 2 [ITS-
cOmS/cm: Conductivity [mS/cm]
(ms/cm)

= £1ECO-AFL: Fluorescence, Wetlab ECO-AFL/FL [mg/m"3]

- — le=nh(E)
1 d234-010¢ x\
C fiOf D/ _crv_s i ts/d234-010t 77 @
C1Awl 0 opv CJpata £ Documents (I elournals (£ Media CJ Shops (3 Software [ Travel (J Weather I Weitere Lesezeichen '

Ship

Cruise

— Operator
Station

[m1/1]

Chelsea/Seatech/Watlab CStar [%]

E .
d234-01.t x\
& A [ files//D /T-3_cnv._seabird, i 1o 77 @

O Awr G obv Ol pata Ol Documents (C elournals (I Media (O Shops [ Software ( Travel [ Weather
: = L6587

4.500¢, 4

2.3208, 2.6164
3.3260, 3.3517
3.1044, 3.5655

3 Weitere Lesezeichen

- Frequency 0, Temperature
<TemperatureSensor SemnsorID="55" >
d cSerialNumber>1373</Serialiumbar>
L] ‘CalibrationDate>29-Nov-2011</Calibratio
N <UseG_3>0</UseG_T>

# <A>4.40518298e-003</A>

L] 52832992e-004</B>

# <C>2.35572825e-005</C>
:

i

‘

+

#

i

<D>2.078427892-006</D>
<F0_01d>1000.000</F0_0ld>
<6>7.364235456-003</G>
<H>6.444118292-004</H>
<1>2.32387887e-005¢/ 1>
<I>2.166629540-006</ 7>
<F0>1000.000</F0>
<Slope>1.00000000</S1ope>
<0ffser>0.0000</Cffser>

Sensor -
Identification and
Calibration Data

Temperaturasensor>
e

Freq _— >

<ConductivitySensor SensorID="3" >

1Nunber>1198</SerialNumber>
brationpate>20-Apr-12</cal

<UseG_J>1</UseG_J>

<i-- Cell const and series R ars applicabls only

<ca rationpate>

B

[l

¢

&

i

¢

&

0

8

¢

i SR>0.0000</SerissR>
] Const>2000.0000</CellConst>
€ <Coefficients equation="0" >

& <A>0.000000008+000</A>

i <B>0.00000000+000</B>

€ <C20. 000000000 +000</C>

£ <D>0. 000000002 +000</D>

& @>0.0</M>

0 <CPcor>-8.57000000e-008</CRcor>
§ </coefficients>

'] <Cosfficients squation="1" >

i <G>-4.01804305e+000</6>

[l <H>S.107520418-001</H>

£ <I>1.97553466e-005</1>

§ <J>2.618584548-005¢/ 7>

i <CPeor>-9.57000000e-008</CPeozr>
i <CTeor>3.2500e-006</CTeor>

& </Coefficients>

<

for wids rangs sensors.




Extended Metadata Support in ODV

File Colleun View Import Export Tools Help
=

200

Press

300

0.05 0.1 C ot 0.2 C o
ISFluor_Chl-a [mg/m®]

30°N

10°N

< | T

Oemn Do Viaw

4 | Station ID: 144

Accession Number 144

Cruise JR20040428

Station AMT14_58 (C)
Position 32.288°W / 18.797°N
Date 19 May 2004

Time 04:03

1053981

.50 - 304.50]

43

’ Bot. Depth [m] 4972
Platform type lowered unmanned submersible
f gear t... CTI gas s;salinity se...
Originator University of Southampton School of Ocean and Earth Science (1...
CDFrecord id 1524331
Data set name AMT14_58
| | | Category Dissolved gases;Optical properties; Other physical oceanographic...

\

CDI-record creatio...
-partner
Refe

20130213

British Oceanographic Data Centre (43)
ps: bodc.ac.uk/data/ 'series/1053981/

Sample: 1 N

/

1: Pressure [dBar]

2: ISFluor_Chl-a [mg/m3]

3: WC_diss02 [pmol/l]

4: AgMephV [V]

= 5: BKBeck [%]

6: WC_Potemp [degrees C]

7: P_sal_CTD [dimensionless]
\ 8: SigTheta [kg/m3]

9: WC_temp_CTD [degrees C]
10: Record_No [dimensionless]
11+ Attn Rad 25em [m-11

0.50
0.10

] »

23.69

24.92

b o o - © - o oo - -

Isosurface Values

| |Longitude
Latitude

« | |Time [yr]
Day of Year

327.712
18.797
2004.380
140

LOCAL_CDI_ID (clickable)
EDMO_code (clickable)
Platform Type
Instrument / Gear Type
Originator

CDI-Record ID

Data Set Name

Category

CDI-Record Creation Date
CDI-Partner

Reference (clickable)

Ready | canvas: 6.10/ 0.48

| Rw | | - |164/ 164: Defauitview




Extended Metadata Support in ODV

Example: World Ocean Database

File Collection

— o 4
View Import Export Tools Help

OCL Cruise Number
Originator's Cruise
Originator's Station
Investigator

Sample:

WOD09_DE
8083491 (8)

15.656°W [ 69.658°S
27 April 1996

06:28

4738
9779

0BAQANTXIIL4

1: Fahrbach,

Eberhard,

OCL Cruise Number
Originator’s Cruise

Originator’s Station
Investigator Names

1: Depth [m]
2: Temperature [°C]
3: Salinity [psu]

4: Oxygen [mi/i]
Phosphate [pmol/]
Silicate [pmol/1]
Nitrate [pmol/I]
Nitrite [pmol/T]
pH

2 Chlorophyll [ug/1]

o Bl

+ Plankton/Biomass
 Alkalinity [meq/T]
: NO2+NO3 [umol/1]
: pCO2 [yatm]

: tC02 [mmol/I]

6: Tritium [TU]

7: Helium [nM]

12+ Aua foal

[ri i

-1.85
34.257
7.64
1.88
5.0
26.4

2.253

m

FPecocoocoocoooooooco oo

Isosurface Values

oW 0w 0° SL

Latitude
Time [yr]
m | » | |Day of Year

1

-15.656
-69.658
1996.320
118

Canvas: 18.37/ 3.92 | rw [ | - [5221/ 5221: Defauttview




2. ODV Application Programming
Interface (API)

ODV collection format...

 Accomodates many data types
* Provides dense storage
* Allows very fast random access

* Is platform independent



Past:
Data in ODV collections only accessible via
Ocean Data View Software.

Future:
Provide ODV Application Programming
Interface (API) allowing developers to create
their own data access applications for ...

custom QC
scientific data processing
web-based data delivery



What it consists of:

* Set of header files providing the interface (ODV classes
and functions; to be included in user code)

* Platform-specific compiled library to link against
(Windows: odv4api.dll; Linux: libodv4api.so; Mac OSX:
libodv4ap.dylib)

e Set of documentation and example files

* Supported languages: C++ (native), Java



Features provided:

* Read access to data, metadata and quality flag
values in ODV collections (all formats, including
the new ODVCF6)

 ReadWrite access will be added in future version

* User application code is platform independent
(Windows, Mac OS X, Linux, Unix)



Key Concepts:

ODVCollection

* Holds values for arbitrary numbers of metadata and data
variables for an arbitrary number of stations.

ODVVariable

* Represents a metadata or data variable and holds its properties.

ODVStation

* Represents sampling event with given space/time coordinates.
Holds one value per metadata variable, and data values for every
data variable and sample. Also holds quality flags for all
metadata and data values.



C++ Example Code (1/2)

/* create an ODVCollection object and open the collection in ReadOnly mode */
oDVCollection collection("c:/odv/test_collection.odv");
ODV::Status status=collection.open(ODV::ReadOnly);

/* retrieve number of metadata and data variables in collection */
int metavarcCount=collection.metavarCount();
int datavarcount=collection.basicvarcCount();

/* obtain pointer to metadata variable varID (@-based index) */
oDvvariable *var=collection.metavar(varID);

/* obtain pointer to data variable varID (@-based index) */
obvvariable *var=collection.var(variD);

/* retrieve number of stations in collection */
int stationCount=collection.stationCount();

/* create an ODVStation object and read data of station statID in
the collection. note that station IDs used in the readData() call
are zero-based integers, e.g. 11 for 12th station. */

obDvstation station(&collection);

station.readData(statID);



C++ Example Code (2/2)

/* retrieve various metadata values */

QString cruiselLabel=station.metaStringvalue(ODvStation::MetaCruiseIndex);
QString stationLabel=station.metaStringvalue(ODvStation::MetaStationIndex);
double lon=station.metaLongitude();

double lat=station.metaLatitude();

/* retrieve number of samples */
int sampleCount=station.sampleCount();

/* retrieve the data and quality flag values for sample sampleID of
variable varID. note that sample IDs and variable IDs are @-based
integers. */

/* obtain pointer to data variable varID (@-based index) */
ODvvariable *var=collection.var(variID);

/* retrieve data value and quality flag for this variable for sample sampleID */
Ehar qFlag;
double dvalue=station.value(var,sampleID,&qFlag);

/* retrieve pointer to data for this variable and access value for
sample sampleID via this pointer */

double *dptr=station.data(var);

dvalue=dPtr[sampleID];

/* close the collection */
collection.close();
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Availability:

 C++and Java test versions available (personal
contact or e-mail)

* Beta status (tested in-house, Java version
tested by IFREMER)

* Planned release fall 2013, together with ODV
4.6.0



Other Languages:

* Versions for Perl, PHP, Python, Tcl, Ruby, C#, R,
Octave, GO or D can be produced using SWIG
wrapper technology.

 We seek cooperation with partners, if support
for these additional languages is requested.



